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  Analog-digital mixed signal LSI plays an important role in the electronics. However, various 
on-chip analog circuit designs have various tradeoffs and it is difficult to design. A filter and an 
oscillator are indispensable analog circuits. The active filter is important for a wide range of fields, 
such as a channel selection filter for wireless LAN, as a notch filter for 50 Hz, 60 Hz power 
interference cancellation, communication and biomedical signal acquisition. In addition, the 
oscillator is a core element for wireless communication and a clock for digital synchronous circuit. 
Based on this background, this research is conducting analog circuit design while comparing 
analytic and simulation method. 
  Chapter 1 is an introduction, the background of this research and the Gm-C filter design 
previously proposed are summarized and the problems of the conventional design are summarized 
  Chapter 2 discusses about noise analysis of Nauta’s transconductance amplifier. Usually, noise 
analysis must be derived by sum of mean square noise current source which is multiplied by square 
of output resistance divided by dc voltage gain. Equivalent output noise voltage of high order 
Gm-C filter simulation results are presented. 
  Chapter 3 discusses about how to design two types of Gm-C filter called 5th order Gm-C elliptic 
filter and 10th order Gm-C elliptic filter based on element substitution which can be design from 
cutoff frequency, impedance scaling and filter table. The simulation results indicate that 5th-order 
elliptic Gm-C Low Pass Filter shows the cut-off frequency dropped to 21.88 MHz due to 
high-frequency small-signal parasitic capacitances. The maximum input amplitude is -5.46 dBm 
for Total Harmonic Distortion less than 1%. The output noise is at -168 dB at input frequency 
1MHz.  
  Chapter 4 discusses about Notch filter. This thesis proposed 2nd, 4th and 6th order Notch filter for 
interference rejection at 50 Hz which is the same frequency from high voltage power line. The 
architecture of the 2nd order Notch filter from Kenneth Laker is chosen and designed. Magnitude 
response of the 6th order Notch filter is simulated for 0.18 micron CMOS Process. The biomedical 
signal acquisition LSI system is designed by a modification of Twin-T 2nd order notch filter.  
  Chapter 5 discusses about cross coupled oscillator design using Root Locus methodology. The 
time domain graph is shown as the result of four pole positions and four unknown constants which 
can be derived.  
  Chapter 6 is a conclusion of the thesis.  
 
